Background and objective. Endoscopic band ligation is the main endoscopic treatment for esophageal varices, but the main problem after endoscopic treatment is variceal recurrence. The aim of this study was to evaluate and determine the esophageal varices recurrence rate and the time interval after endoscopic band ligation and to investigate possible risk factors affecting recurrence.
INTRODUCTION
Liver cirrhosis is an end-stage liver disease of any progressing chronic liver disease leading to the loss of the liver function and the formation of portal hypertension. Portal hypertension is a syndrome of elevated pressure in the portal vein system due to the increased resistance of intrahepatic vessels and a higher portal inflow. A gold standard to measure portal pressure is a hepatic vein pressure gra dient, the increase of which to more than 10 mmHg is clinically relevant and related to complications (1) . Portal hypertension leads to the formation of porto-systemic collaterals. Esophageal varices are the most common complication of portal hypertension and are present in approximately 50% of patients with cirrhosis (2) . Variceal bleeding from ruptured esophageal varices is the main and most severe complication of cirrhosis related to higher morbidity and mortality compared with other causes of bleeding. Variceal bleeding occurs in 30% of patients with cirrhosis and portal hypertension (3) and each episode has a reported mortality risk between 30% and 70% (4) .
The treatment of esophageal varices requires a good outcome with no recurrence. Endoscopic band ligation (EBL) is the main endoscopic treatment for esophageal varices. However, the recurrence of varices occurs after EBL and it remains unclear why some patients experience early recurrence and others have later or no recurrence. In this article we present our single centre experience regarding variceal recurrence after EBL. The aim of the present study was the evaluation of the variceal recurrence rate and timing after EBL with the intention to investigate factors affecting recurrence.
MATERIAL AND METHODS
We made a retrospective analysis of all EBL procedures, performed in Vilnius University Hospital Santariskiu Clinics from January 2006 to December 2010. All EBL procedures were included, performed in patients with active variceal bleeding, for primary and secondary prophylaxis. EBL was performed using a standard endoscopic band ligation technique using one or multiband ligation devices under general anesthesia. Written, informed consent was obtained from each patient. We did not repeat EBL sessions until complete eradication was achieved, so EBL was repeated only if variceal recurrence developed or in cases of active variceal bleeding. We evaluated the size of esophageal varices (F) according to the criteria of the Japan Society for Portal Hypertension: F1, F2 and F3 (5) . The recurrence of esophageal varices was determined by surveillance endoscopic findings as re-increasing in the size of varices when F was reduced after EBL and variceal bleeding between EBL sessions. We defined early recurrence as variceal recurrence within 3 months after the ligation session and late recurrence -later than 3 months. After EBL each patient underwent surveillance endoscopy every 3 months for more than a year period. We also collected demographic, clinical and laboratory data as possible risk factors affecting variceal recurrence. For the statistic analysis we used SPSS 19.0 and p-value of less than 0.05 was considered to be statistically significant.
RESULTS
In a 5 year period 183 EBL procedures (Figure) were performed for 118 patients: 52% males (n = 61) and 48% females (n = 57); average age 51 ± 16 years. We included 133 EBL procedures in the final analysis. The following patients were excluded from the retrospective analysis: 6 patients died, 4 were transplanted within 1 month, 6 patients underwent a vascular shunting operation, in 34 patients surveillance endoscopy after ligation was not performed and we had no further information about them. Esophageal varices developed as the complication of portal hypertension: in most cases (87.3%) esophageal varices developed due to intrahepatic portal hypertension and in other cases (12.7%) they were due to extrahepatic portal hypertension. The main indication for EBL was secondary prophylaxis (65%, n = 119), followed by primary prophylaxis (24%, n = 41) and controlling active variceal bleeding (12.6%, n = 23). After EBL, esophageal varices recurred in 45% (n = 60) cases. The early recurrence of esophageal varices occurred in 46.7% cases (n = 28) and late recurrence in 53.3% (n = 32). In the recurrence group, 73.3% of cases (n = 44), the size of varices (F) re-increased after endoscopic ligation (surveillance endoscopy) and 26.7% of cases (n = 16) developed variceal bleeding between ligation sessions. Patients were divided into groups according to the following pattern of recurrence: recurrence group (n = 60) and no-recurrence group (n = 73). There were no significant differences between these groups according to several clinical characteristics: age, sex, the etiology of portal hypertension, Child-Pugh class, the size of varices (F) and the presence of "red sings" before ligation, indication for endoscopic ligation, endoscopic injection sclerotherapy before ligation ( Table 1) .
The extrahepatic portal hypertension and a greater size of varices were significantly different (p = 0.013 and p = 0.038 respectively) in early and late recurrence groups ( Table 2) .
DISCUSSION
Esophageal varices are the most common complication of liver cirrhosis and portal hypertension. The reported prevalence of esophageal varices in cirrhotic patients fluctuates within a wide range and is around 60% (ranging from 24 to 80%) (6) . The prevalence of varices differs comparing compensated (30%) and decompensated (60-85%) liver cirrhosis (7, 8) . Once varices have developed, they increase in size and eventually cause variceal bleeding. The study by the North Italian Endoscopy Club identified the variceal size, the degree of liver failure assessed by the Child-Pugh classification Primary prophylaxis n = 10 (16.7%) n = 20 (27.4%) 0.33 Secondary prophylaxis n = 44 (73.3%) n = 46 (63%) Acute bleeding n = 6 (10%) n = 7 (9.6%) Sclerotherapy before EBL:
Yes n = 9 (15%) n = 11 (15.1%) No n = 51 (85%) n = 62 (84.9%) 0.99 (9) . The rate of variceal size enlargement from small to large is also not well defined, with reported prevalence ranging between 8 and 31% per year (8, 10) . Variceal bleeding occurs in 30% of patients with cirrhosis and portal hypertension (3, 11) and each episode has a mortality risk between 30% and 70% (12) . Despite the reduction of mortality due to variceal bleeding from 42% in 1981 (13) to 15-20% at present (14, 15) , the recurrence rate of esophageal varices remains high. A six-week rebleeding rate is approximately 17% and the mortality rate of an episode of esophageal variceal bleeding is 20% (14) . Because of high rates of variceal recurrence, rebleeding and related mortality all cirrhotic patients should be screened for esophageal varices at different intervals according to the presence and size of the varices (16) . Once large varices have developed, the patients should be treated to prevent bleeding. After controlling the acute variceal bleeding episode, the main problem remains as follows: rebleeding and recurrence of varices after endoscopic treatment. The treatment of esophageal varices requires a good outcome with no recurrence what is very important in the long-term management of patients with portal hypertension. According to Baveno V consensus (16) , there are a few treatment modalities and the choice of them depends on local endoscopic possibilities, experience and patients decision. EBL became the preferred technique of the endoscopic treatment of esophageal varices when it was proved in several randomized trials to be as effective as endoscopic sclerotherapy but with fewer serious adverse events (17) .
EBL is a method of the mechanical obliteration of esophageal varices and it was first introduced in 1986 by Van Stiegmann (18) . At present, EBL is the main endoscopic treatment option not only for controlling acute bleeding from esophageal varices but also to prevent rebleeding during the long-term management (Table 3) .
There is no clear agreement how frequently ligation sessions should be repeated during the initial course of eradication and the intervals vary from 1 to 4 weeks (19, 20) . EBL sessions are usually repeated at 2-4 week intervals until the complete obliteration of all esophageal varices has been achieved with the first surveillance endoscopy performed 1-3 months after obliteration and then every 6-12 months to check for variceal recurrence (2) . Complete obliteration can be achieved in about 90% of patients after 2-4 EBL sessions (21) .
However, varices after EBL have a higher tendency of recurrence and variceal recurrence is higher after EBL compared with injection sclerotherapy (22) . This can be explained by the fact that EBL is a local mechanical method of variceal obliteration and does not decrease portal pressure. That is why the EBL effect is of limited duration and has no effect on other complications of portal hypertension (23) . Also, this observation can be explained by the fact that EBL only achieves the eradication of the varices in the mucosal and submucosal layers, leaving untouched the perforating veins, which join the submucosal vascular channels to collateral veins.
The reported prevalence of variceal recurrence after EBL varies within a wide range. After complete variceal eradication by EBL, variceal recurrence occurs frequently, with 20-75% of these patients requiring repeated EBL sessions (21) . One follow-up study showed that variceal rebleeding occurred in 3.9% of patients after complete variceal eradication achieved by EBL, and after a 22.3 month follow-up period the recurrence of esophageal varices was observed in 11.9% of patients (24) . In another follow-up study, the recurrence of esophageal varices Table 3 . Indications for endoscopic band ligation
Active bleeding
-to stop active variceal bleeding 2. Primary prophylaxis -to prevent the first variceal bleeding episode in patients with large and / or high risk varices
Secondary prophylaxis
-to prevent the recurrence of variceal bleeding in patients who had an initial episode of variceal bleeding was observed in 5% after a 10.6 month follow-up period (25) . In a prospective study of 102 cases, the recurrence of esophageal varices after EBL was observed in 22% after an average follow-up of 7 months (26). Silvano S in his study observed that once obliteration was achieved, varices reappeared in 28% of patients (27) . Early variceal rebleeding after EBL (24 hours -14 days after the EBL procedure) is also very important because it is related to high mortality rates (28) . Early rebleeding prevalence after EBL is 9-19% with 80.8% rebleedings between day 7 and 13 (29, 30) . It can be due to the spontaneous slippage of a rubber band leaving the ulcer or it can be related to early variceal rebleeding. There are some risk factors for early variceal rebleeding after EBL: previous upper variceal bleeding, peptic esophagitis, the number of varices (28, 31) , Child-Pugh score (32) , the volume of ascites, the number of rubber bands used to ligate, the severity of varices and prolonged prothrombin time (29) .
The details and mechanism of variceal recurrence after EBL are still controversial, but they seem to be related to esophageal collateral veins located around the esophagus. It has been known that the gastroesophageal junction is drained by an intrinsic mucosal and submucosal venous plexus that communicates with an extrinsic plexus of veins via perforating veins (32) . Collateral veins are found adjacent to or outside the esophageal wall in all patients with esophageal varices but not in any control subjects (34, 35) . The variation of variceal recurrence (rates, time interval) may be related to differences in these collateral veins located around the esophagus, venous structures connected with esophageal varices and associated hemodynamics.
Several studies have shown endoscopic ultrasound (EUS) to be useful in predicting variceal recurrence by referring collaterals around the esophagus (36, 37) . According to the recent recommendations of the Japanese Society for Portal Hypertension (5), collaterals veins on EUS are classified as perforating veins, periesophageal veins (a group of small vessels adjacent to the muscularis externa of the esophagus or partly invading the muscular wall of the esophagus) and paraesophageal veins (a group of large vessels distal to the muscularis externa of the esophagus).
The role of these feeding vessels as risk factors for variceal recurrence and recurrent variceal hemorrhage in patients undergoing the endoscopic treatment of variceal hemorrhage has been investigated in two well designed studies (37, 38) . Both studies indicated that patients with large paraesophageal varices (>5 mm diameter) were more likely to have variceal recurrence and the subsequent episodes of variceal bleeding. Gin H assessed the endoscopic treatment (sclerotherapy vs EBL) impact on paraesophageal varices and found that the prevalence of paraesophageal varices was higher in the EBL group compared with the sclerotherapy group (86% and 51% respectively). Esophageal varices recurred in 70% of the ligation group and 43% of the sclerotherapy group (38) . This study confirmed that patients with large residual paraesophageal veins had a higher variceal recurrence rate.
CONCLUSIONS
The recurrence of varices occurs after endoscopic ligation and it remains unclear why some patients develop it and others do not. The time frame of the recurrence of esophageal varices varies markedly among patients. Some factors which affect the recurrence and their variation may be related to differences in the collateral veins surrounding the esophagus, venous structures connected with esophageal varices and associated hemodynamics. A better understanding of endoscopic ultrasound findings in patients with liver cirrhosis would allow us to choose the proper endoscopic and / or medical treatment according to the variceal recurrence risk in order to prevent bleeding from esophageal varices, their recurrence after treatment, to reduce mortality and prolong the time of patients awaiting the liver transplantation. Our data revealed a high esophageal varices recurrence rate after EBL and in half of these cases there was early variceal recurrence. Extrahepatic portal hypertension and a greater size of varices led to a statistically significant early recurrence of esophageal varices after EBL. We are aware that the main disadvantages of our study are that we have not evaluated the use of non-selective beta-adrenoblocators and our ligation technique was not standardized -EBL was repeated only if the recurrence of varices was diagnosed or in case of active variceal bleeding.
The recurrence of varices may become more frequent in the course of time. The reports which claim that EBL is related to the greater probability of variceal recurrence are based on a short-term follow-up. We need long-term follow-up studies to evaluate variceal recurrence after EBL.
